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Technical Brief

» Benefits of Compounds
Containing DuPont
Fluoroguard® Include:

and Productivity Gains
* Eliminate “plate-out”
associated with PTFE
« Improve processing
by increasing
throughput and act-
ing as a mold release
 Enhance dispersion
within polymers

Physical Property
Enhancements

* Improve wear resist-
ance and reduce
coefficient of friction
at low modifier levels
(less than 1%)

« Improve fatigue
resistance, particularly
important for gear
applications

* Reduce or eliminate
squeaks

» Minimize scratches
and/or maring

» Reduce material and
processing costs

* Lower specific gravi-
ty than PTFE

» Reduce maintenance
costs

P erfluoropolyether (PFPE) synthetic oil —
or Fluoroguard® from DuPont — has a
successful 40-year history as a topical lubri-

cant. Now, RTP Company has developed a
method to disperse this modifier into ther-

moplastics to produce innovative, cost-effec-
tive solutions for wear-resistant applications.

When added to thermoplastics at loadings of
just 0.1% to 1.0%, Fluoroguard® significant-
ly improves the wear and friction properties
of crystalline polymers with little to no effect
on physical properties (such as specific gravi-
ty). The resulting compounds offer compara-
ble wear performance to those with 10-20%
loadings of PTFE at a lower cost.

RTP Company’s compounds containing
Fluoroguard® offer processing improvements
over other wear additives in both crystalline
and amorphous polymers. Fluoroguard®
improves melt flow by 20-40%, improves the

Acetal with Fluoroguard®

Processing Improvement and Productivity Gains

Compounds containing Fluoroguard® are more cost effective than compounds containing PTFE.
They also increase productivity of both machines and people by eliminating “plate-out”.

These photos illustrate the “plate-out” effects in a mold vent after only 250 cycles:

Clearly, the tool on the right requires cleaning—causing machine downtime and labor costs associated
with removing, cleaning, and resetting the tool. Compounds containing Fluoroguard® (as shown on
the left) help processors recapture these costs by avoiding frequent cleanings.

FLUOROGUARD"

Innovative And Economical Wear Resistant Thermoplastics

dispersion of other additives, and acts as an
excellent mold release.

These compounds do not cause “plate-out”
like compounds containing PTFE (see
example below). As a result, processors do
not need to perform die cleaning related to
“plate-out”. This translates into improved
machine productivity and fewer labor hours
dedicated to non-profitable activities.

Since loadings are typically less than 0.5%,
compounds containing Fluoroguard® can
meet the European Blue Angel Standard
which limits the amount of halogens in a
polymer.

For your convenience, RTP Company
offers these products in two forms: special-
ty compounds containing Fluoroguard® or
masterbatches with 10-15% Fluoroguard®
concentration.

Acetal with 20% PTFE

Fluoroguard® is a registered trademark of DuPont
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Specialty Compounds Containing

FLUOROGUARD®

« Bars represent wear factor
[(in*min/ft/Ib/hr)10].
Lower values indicate greater
resistance to wear.

« Lines represent dynamic
coefficient of friction (force
required to sustain motion
divided by force pressing
mating surfaces together).
Lower values mean less force
required to sustain motion.
Note: All data generated on Falex Model No. 6

thrustwasher wear testing machine per ASTM
D-3702 vs. 1018C steel at 40 psi, 50 ft/min.

Acetal compounds with
15% PTFE are tradi-
tional workhorses for
wear resistant and
reduced friction
applications. Choose
RTP Companys
Fluoroguard® compounds
to improve wear proper-
ties while maintaining
the physical properties of
unmodified acetal.
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Physical Property Enhancements

Improving Properties

Data Sheet Properties

Flexural Fatigue Improvement

Wear Factor
Dynamic Coefficient of Friction

Acetal Acetal + <1% Acetal + <1% Acetal +
Fluoroguard® Fluoroguard® 15% PTFE
+ <5% PTFE

The wear resistance of acetal compounds containing <1% Fluoroguard® is significantly improved over the acetal compounds
containing 15% PTFE. The synergistic effects of <1% Fluoroguard® and <5% PTFE offers the ability to “fine tune” wear
resistant and friction properties in higher load applications.

Acetal + <1%
Acetal + <1% | Fluoroguard® | Acetal + | ASTM Test
Acetal | Fluoroguard® | + <5% PTFE | 15% PTFE | Method

Impact-Notched (ft Ibs/in) 1.6 14 1.3 0.9 D-256
Impact-Unnotched (ft Ibs/in) 25 25 14 9.5 D-256
Tens. Strength ASTM (psi) 8,750 8,250 8,000 6,750 D-638
Tens. Mod. ASTM (psi x 10°) 0.40 0.39 0.37 0.35 D-638
Flexural Strength (psi) 11,250 11,250 11,000 9,500 D-790
Flexural Modulus (psi x 10°) 0.35 0.35 0.34 0.30 D-790
Wear Factor (insmin/ft/ib/hr x 10%) 100 11 20 67 D-3702
Dynamic Coeff. of Friction 0.43 0.36 0.33 0.26 D-3702
Specific Gravity 1.40 1.41 1.42 1.48 D-792
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Data generated using ASTM D671-90 test method.




Specialty Compounds Containing

FLUOROGUARD®

PEEK™ is a trademark of Victrex plc.

Cost Savings

Compounds containing Fluoroguard® save money versus 10-20% PTFE-filled compounds via:
 Lower price/lb and lower price/in® (due to reduced specific gravity)
« Little or no die buildup (reduces machine downtime and tool cleaning costs)
« Increased throughput in extrusion applications

_ Estimated savings based on making these quantities
compared to acetal with 15% PTFE.
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Acetal + <1%
Fluoroguard® $90 $904 | $9,045
+ <5% PTFE

Acetal + <1%
141 $0.092 $0.025 21.2%

Fluoroguard®

Acetal + <1% LCCEIRESTN  $402 | $4,916 | $49,168

HVe](eleMET AN 1.42 | $0.098 $0.018 | 15.6% Fluoroguard®
<5% PTFE
Acetal + <1%
Data reflects only raw material costs. It does not include additional cost sav- Fluoroguard® $362 | $3,618 | $36,180
ings attributable to less machine downtime and fewer labor hours spent clean- + <5% PTFE
ing die buildup.
Each of the following compounds provides a starting point for an offset to Fluoroguard® has shown
10-20% PTFE-filled compounds: benefits in many base poly-
mers, including: ”
Compound Polymer Family Modifier Loadings « HDPE g’
* Nylon 6/12 Q
RTP 0299 A X 82678 C  Nylon 6 < 1% Fluoroguard® « Nylon 12 )
RTP 0299 A X 90821 Nylon 6 < 1% Fluoroguard®, < 5% PTFE «PC _?'_I
RTP 0299 X 83820 B Nylon 6/6 < 1% Fluoroguard® e PEEK™ %
RTP 0299 X 83820 C Nylon 6/6 < 1% Fluoroguard®, < 5% PTFE * PEI c
RTP 0899 X 88188 Acetal (homopolymer) < 1% Fluoroguard® * PES 2
RTP 0899 X 90822 Acetal (homopolymer) < 1% Fluoroguard®, < 5% PTFE * PP c
« PP )
RTP 0899 X 85698 A Acetal (copolymer) < 1% Fluoroguard® . PSEJ
RTP 0899 X 82676 F Acetal (copolymer) < 1% Fluoroguard®, < 5% PTFE

« Styrenic elastomers
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FLUOROGUARD®

>

Choose RTP Company’s
Fluoroguard® Compounds
for:

Gears, pulleys, bushings,
0-rings, bearings, seals,
and conveyors

Automotive applications
(or others) where silicone
is not permitted. Fluoro-
guard® does not adversely
affect paint surfaces.

Semiconductor and other
cleanroom applications.
Fluoroguard® has very low
vapor pressure, which
results in little or no out-
gassing.

Increased extrusion
throughput (e.g. tubing,
cable liners, or corrugated
pipes)

Decreased “shark-
skinning” in extrusions

Replacing PTFE com-
pounds where price or
“plate-out” are problems

Replacing neat resins
with wear problems

A chemical feed pump
molded by Diemold
Machine, Ft. Myers, FL,
contains several internal
components made of an
RTP 100 Series polypropy-
lene compound containing
Fluoroguard®. The water-
powered pump is used to
dispense chemicals, fertiliz-
ers, and nutritional supple-
ments. The compound
offers excellent corrosion
and chemical resistance in
such a diverse and harsh
environment.

The Fluoroguard® in this
compound improves wear
resistance and reduces the
coefficient of friction in the
moving components. Not

only does the compound wear well against itself, but also against internal stain-
less steel and rubber surfaces. Life cycle testing on the pump assembly has
exceeded 3 million cycles without significant wear. The compound provides a
more cost-effective design solution by eliminating the need for separate metal or

plastic bearings.

Full Story: www.rtpcompany.com/info/apps

Visit www.rtpcompany.com/products/wear for our latest applications, technical papers, and product information.
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Manufacturing Facilities:

Winona, MN < South Boston, VA = Dayton, NV < Beaune, France
Fort Worth, TX < Indianapolis, IN = Singapore

RTP Company

P.O. Box 5439

580 East Front Street
Winona, MN 55987

Tel: 1 (800) 433-4787
1 (507) 454-6900

Fax: 1 (507) 454-4629

Web: www.rtpcompany.com
Email: rtp@rtpcompany.com

9002
REGITERED
PRETIES

No information supplied by RTP Company constitutes a warranty regarding product performance or use. Any information regarding performance or use is only offered as suggestion for investigation for use, based upon RTP
Company or other customer experience. RTP Company makes no warranties, expressed or implied, concerning the suitability or fitness of any of its products for any particular purpose. It is the responsibility of the customer to
determine that the product is safe, lawful and technically suitable for the intended use. The disclosure of information herein is not a license to operate under, or a recommendation to infringe any patents.



